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ABSTRACT 
DOCUMENT A N D  interlibrary loan have changed dramatically DELIVERY 
in recent decades, moving from providing the patron with original 
materials to providing a photocopy, telefacsimile, and even electroni- 
cally formatted material. This article discusses ongoing new technology 
projects which may influence document delivery. CD-ROM, online 
catalogs and databases, OCLC, AGRICOLA, ADONIS, Group IV tele- 
facsimile, high-speed digital communication networks, text digitizing, 
expert systems, and hypermedia are all part of continuing research and 
development in document delivery. Successful libraries will embrace 
the future by incorporating new technology into daily routines, by 
instituting strategic planning to evaluate and restructure multiple level 
service options, education, and training and collection development, by 
adopting entrepreneurial attitudes, values, and production practices 
and by establishing stronger networks. 
INTRODUCTION 
The factors affecting document delivery are varied and universal. The 
explosion of scientific research and publishing both in developed and 
developing nations places enormous pressure on researchers to identify 
all applicable information and data. They can no longer limit them- 
selves to staying abreast of the work being done at established, well- 
known research centers but instead must seek out those small pockets of 
activity where the application of a little-known method may change the 
entire focus of their research. In addition, as the information needs of 
practitioners become more varied and sophisticated, pressure is placed 
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on libraries to acquire and disseminate a wider variety of material and 
value-added media in nontraditional formats. As technology and 
improved global communication change perceptions of the world, and 
agriculture and the environment reassert themselves as primary global 
concerns, the need for agricultural document delivery grows exponen- 
tially. This article addresses some of the issues and factors which agri- 
cultural library managers and document delivery librarians are likely to 
face in meeting the needs of their users in the near future. 
BACKGROUND 
Document delivery procedures for agricultural materials are pri- 
marily the same as for other disciplines; however, an attempt will be 
made to highlight those projects or resources that have implications for 
agricultural document delivery. No attempt has been made to produce a 
how-to manual nor to describe the basics of document delivery. For 
information on these and other topics, readers should refer to publica-
tions such as Bennett, 1984; Taleb, 1986; Morris and Brautigam, 1988; 
Boucher, 1984 and 1989; Harvey, 1988; Library of Congress, 1988; Buck- 
land, 1987; Kennedy, 1987; Millson, 1988; Boss and McQueen, 1983; 
Line, 1983 and 1985; Jackson, 1982; Thomas, 1988; National Agricul- 
tural Library, 1988; and Food and Agriculture Organization of the 
United Nations, 1987. 
Document delivery has progressed rapidly from the days of interli-
brary lending between libraries to include full-text retrieval, network- 
ing, outreach, the use of document delivery vendors, and a wide range of 
technological innovation. In recent decades, significant changes and 
developments have occurred in the field of library and information 
science. The introduction of photocopiers in the early 1960s signaled a 
significant improvement in the dissemination of knowledge. Users no 
longer had to travel to the large research library or hope that the ILL 
(interlibrary loan) librarian could borrow the original material. 
Instead, patrons became accustomed to receiving a photocopy that 
could be retained in lieu of the short-term temporary loan of the original 
source material. The rapid increase in the number of online indexed 
citations, which reflected worldwide research and literature, prompted 
document delivery librarians to expand their knowledge and operating 
bases from the local and regional arena to the international community. 
The development and expanded availability of bibliographic utili- 
ties, such as OCLC (Online Computer Library Center), WLN (Western 
Library Network), and RLIN (Research Libraries Information Net- 
work), streamlined and simplified the front end of the ILL process. As a 
result, ILL processing shifted from reference librarians performing 
subject access searches and relying on their extensive knowledge of the 
subject strengths of lending libraries to library technicians verifying 
citations and identifying locations online. The practice of cooperative 
exchange was gradually replaced by fees for service and restrictive 
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lending policies as the economic impact of increased ILL volume was 
experienced by libraries of all sizes. 
“Agriculture” encompasses a broad range of sciences and the social 
sciences and overlaps with the chemical, medical, and environmental 
disciplines. The scientific literature of agriculture and related fields has 
increased considerably. New serials and nonconventional materials are 
being published, indexed, and cited at a growing rate. New disciplines, 
such as biotechnology, have been established and are resulting in new 
journals and publications. While bibliographic information systems 
such as CAB1 (CAB International), AGRIS (International Information 
System for the Agricultural Sciences and Technology), and AGRIC- 
OLA (Agricultural OnLine Access) have attempted to keep pace with 
this increase in publishing, agricultural libraries have not been able to 
keep up  with increased subscription, housing, binding, and preserva- 
tion costs. Budgetary cutbacks have affected library collections, directly 
by reducing the purchasing power of the subscription dollar and indi- 
rectly by reducing what can be obtained via gift and exchange agree- 
ments. Fewer duplicate journal issues and gift titles are available for 
exchange as libraries: eliminate multiple copy subscriptions in order to 
maintain the broadest title coverage; evaluate collection development 
policies and cancel entire subscriptions; and as the numbers of titles 
published and copies distributed by governments (especially the United 
States) and universities continue to decline. Two additional factors 
influencing library collections are: (1) budget and staff reductions in gift 
and exchange programs which hamper the ability to locate and obtain 
materials that are available or to enter into new agreements, and (2) the 
use of traditional reprint exchanges between scientists which continue 
to dwindle a5 the costs to purchase and exchange reprints rise. 
“Technology is making ease of access to information universal. 
The  general public can, for the first time, use information that has 
hitherto been available only to those very close to it or in control of it” 
(Atkinson, 1984, p. 103). Worldwide computer literacy on the part of 
users, and the introduction of CD-ROM (Compact Disk-Read Only 
Memory) databases such as AGRICOLA, TOXLINE (TOXicology 
onLINE), and ASFA (Aquatic Sciences and Fisheries Abstracts), OPACs 
(Online Public Access Catalogs), and other new technologies into 
libraries, information centers, and offices of researchers has opened 
access to the world’s literature to a wider audience at a reasonable cost. 
Without the constraints of cost or time, end users are able to identify 
more material, some of which may be of marginal interest or use. 
Input of state and local citations into AGRICOLA and foreign 
input into bibliographic databases around the world continues to grow. 
With the exponential growth in publishing and knowledge of the 
existence of the data, researchers are requesting delivery of more non- 
conventional and foreign published materials. Samaha (1987), in a 
discussion of AGRIS and document delivery, reports that about 20 
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percent of AGRIS materials are nonconventional documents (i.e., liter- 
ature which is not readily available or is difficult to obtain through 
normal bookselling channels) (p. 103). Because of the growing abun- 
dance and prevalence of this material, the document delivery process is 
more difficult and complex. The increased availability of SDI (Selective 
Dissemination of Information) services in academic and business librar- 
ies is resulting in a rise in volume of requests, and librarians are finding 
that the scope of the requests often surpasses the scope of thecollection. 
The ease of identification of citations occasionally has fostered 
unrealistic expectations that the materials are readily available or can be 
obtained easily. Whether the library is located in a developed or develop- 
ing country, librarians who have tried to obtain materials published by 
local, state, national, or provincial agencies or academic institutions are 
familiar with the difficulties and complexities of borrowing or purchas- 
ing these materials. It is the volume, complexity, and cost of document 
delivery activity which is leading agricultural libraries to develop new 
methods of interacting and cooperating with each other through net- 
working, expanding their resource pool, and exploring and implement- 
ing innovative and technological approaches to resource sharing. As 
Dougherty (1985)describes it, the inability to obtain material as quickly 
as it was identified and located “can be characterized as the collision of 
two eras: the technological age of bibliographic access colliding with 
the horse-and-buggy era of document delivery” (p. 385). 
COPINGSTRATEGIES AND TOMORROWFOR TODAY 
The methods of generating and transmitting interlibrary loan 
requests in today’s document delivery unit also have undergone signifi- 
cant change, especially in the last ten years. The patron’s need for fast 
and/or low cost delivery often determines the method of requesting a 
document. OCLC and other online ILL ordering systems such as the 
NCC/IBL (Nederlandse Centrale Catalogus van Boeken, Perodieken en 
Congressen/Interbibliothecair Leennerkeer) in the Netherlands are the 
methods of choice for verifying and processing the bulk of routine 
requests. Ease of entry, multiple routing, improved response time, 
lower overall cost, and access to a vast amount of bibliographic holdings 
data are the primary attractions of these systems. Libraries are also using 
a variety of other sources and systems to procure materials outside of 
traditional interlibrary loan processes and are implementing multiple 
service levels and options to satisfy the demands of their patrons. 
Patrons are often unaware or unconcerned about how material is 
obtained, especially when i t  is received within a reasonable time. As 
White (1987) observes: 
If the librarian provides the needed information it should not be necessary to 
inform the requester whether it came off the shelves or from across the conti- 
nent. Why should the user care? ...Today it is access rather than ownership 
which is the important question to users. (p. 43) 
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While many materials are provided from traditional ILL sources (i.e., 
other libraries), commercial vendors provide librarians with an addi- 
tional option when coping with subscription cancellations and budget 
and staff reductions. For too long agricultural libraries considered these 
organizations as a resource strictly for the wealthy corporate library. 
However, librarians are increasingly using this unorthodox approach 
to provide service. As the use of commercial document providers esca- 
lates, such organizations are part of a growing and increasingly 
competitive segment of the information industry. 
Commercial vendors can be easily incorporated into routine docu- 
ment delivery activities since many of the vendors have become biblio- 
graphic utility participants, thereby streamlining the methods of access 
and simplifying billing. The ability to use OCLC to route requests to 
Chemical Abstracts, UMI (University Microfilms International), IS1 
(Institute for Scientific Information), and BLDSC (British Library Doc- 
ument Supply Centre) has diminished the reluctance to use them. 
OCLC reports that more than 133,000 requests were filled by materials 
purchased or borrowed from document suppliers or resource centers 
from July 1988 to June 1989 (Cassidy et al., 1989, p. 21). In addition, the 
prices charged by some of the large suppliers (e.g., $8.95 for a document 
from IS1 and $10.00 for one from CABI) are comparable to or less than 
the document and copyright fees plus staff and processing costs incurred 
through the traditional document delivery process. 
As the number of commercial vendors increases and their services 
expand, they are becoming more attractive to individuals wishing to 
avoid the current restrictions and delays of ILL. 
Both libraries and library networks may find themselves in increasing( ompe- 
tition with information and document delivery vendors. [Jniversity Microfilm 
and the Institute for Scientific Information, to name just two, have large 
monograph and serial holdings of their own, with the ability to pinpoint and 
deliver items to users-a process that bypasses libraries altogether. (Sigl, 1987, 
P. 9) 
Libraries committed to providing premier document delivery service to 
their patrons will add commercial vendors to their service options in 
order to provide: “The right information in the right hands at the right 
time, in the most cost-effective manner possible” (Griffith, 1987, p. 57). 
The use of telefacsimile is another strategy for meeting the 
increased demands of document delivery. Librarians and patrons are 
rapidly changing their perception of telefacsimile. Advances in the 
speed of transmission, increased memory capacity for storing and send- 
ing documents at off-peak phone rates, improved copy quality, and 
declining equipment prices have made the use of telefacsimile for 
document delivery more practical. Group I11 machines currently domi- 
nate the telefacsimile market; Group IV technology, with its higher 
speed transmission and superb copy quality, is emerging. As document 
delivery librarians wait for these developments to revolutionize docu- 
ment delivery, they are reluctant to explore other telefacsimile options. 
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However, recent improvements to Group I11 machines provide capabil- 
ities which can be utilized until Group IV technology is widely imple- 
mented. The ability to copy and scan in one step eliminates several 
processes (photocopy, collation, and quality control of the article) thus 
reducing staffing and supply costs. In addition, the ability to use copy 
quality paper in the telefacsimile machines addresses one of the main 
complaints of patrons, that of smudging and fading of copies received 
on thermal paper. These improved Group 111 machines are relatively 
expensive (approximately $12,000), but prices are expected to decrease. 
The business sector has embraced telefacsimile to such an extent 
that i t  has become standard operating procedure in many offices. Per- 
haps the single most important factor in increasing the use of telefac- 
simile for document delivery is patron acceptance of a telefacsimile 
copy. Library managers, recognizing this acceptance, have responded 
by offering a full telefacsimile service option-i.e., use of telefacsimile 
to transmit the ILL request and to receive the document-to patrons 
when speed of delivery is essential. Telefacsimile has been successfully 
integrated into routine document delivery service in, for example, the 
states of Washington (Moore, 1988) and Pennsylvania (Nyren, 1986), 
and at the Illinois Research and Reference Center (Mak, 1988). Jackson 
(1988) suggests that: 
Facsimile will not eliminate or replace existing document delivery methods: it 
will enhance or supplement them. It deserves to be given serious and ongoing 
study along with other document delivery systems to ensure that the best 
method can be chosen for any given situation. (p. 43) 
Jackson goes on to predict that “the introduction of telefacsimile equip- 
ment will have the same positive effect that the introduction of OCLC 
terminals for ILL functions had in the early 1980s. The OCLC terminal 
served as the catalyst for significant improvements in ILL workflow” 
(P. 40).
Prior to instituting a successful telefacsimile service, and to gain 
optimal benefit from the service, libraries have found it necessary to 
evaluate and redesign workflow to determine true costs and to develop 
and implement new policies and service options. When service was 
instituted without performing these steps, the program was likely to fail 
due to unmet expectations and unacceptably high costs. Libraries 
unable to implement full telefacsimile service either because of high 
costs or lack of patron acceptance of the telefacsimile copy, can consider 
partial implementation. At the least, transmitting requests to the 
library’s primary borrowing or vendor resources via telefacsimile can 
save u p  to seven days delivery time with minimal additional cost. 
Electronic mail offers another means of access which is especially 
important to those libraries not connected to a bibliographic utility or 
other network. Electronic mail systems provide direct access for trans- 
mission of requests and messages, eliminate mail time, and signifi- 
cantly improve communications. Many libraries are encouraging 
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remote patrons, particularly those in rural areas, to submit requests via 
local electronic mail systems. Electronic mail is particularly effective for 
international communications, and many developing countries are 
exploring its use for document delivery and dissemination of informa-
tion. International access and/or linking of these systems may be one 
component of future agricultural document delivery network activities. 
Electronic bulletin board systems may prove to be another cost 
effective method of transmitting and receiving requests, especially 
within small localized networks. As described by Moore (1987), use of a 
bulletin board (RBBS-PC software) by the Wisconsin Interlibrary Ser- 
vices (WILS) ILL Network, which receives 90,000 requests a year, 
reduced costs, increased flexibility, and improved control of requests. 
Document delivery librarians, while recognizing that new technol- 
ogy addresses many of the issues in the provision of fast, efficient service 
to meet users’ demands, are exploring new combinations of existing 
resources and systems. Various options for delivery of materials, such as 
the U.S. Postal Service, local courier routes, and established national 
and international express and parcel delivery vendors (such as United 
Parcel Service [UPS] and AIRBORNE EXPRESS) are being evaluated 
in terms of cost, speed, ease of use, and guaranteed delivery. Document 
delivery librarians are employing a combination of delivery options to 
provide the most appropriate level of service. In addition, librarians are 
determining the most appropriate method of response to a specific 
request. The response may be, for example, a negative reply or arequest 
for additional information sent via electronic mail or telefacsimile, or 
the shipment of original material via one of the delivery service options. 
In summary, improved response time is no longer strictly concerned 
with the receipt of the article but encompasses all aspects of “service” 
from the creation and transmission of the request to the receipt of a 
status reply and/or delivery of the material. 
TRENDS 	 FOR THE FUTUREAND IMPLICATIONS 
The following trends and practices may serve as a guide to lead 
document delivery units through the next decade. 
1. 	Nontraditional and/or underutilized services and resources-such as 
commercial vendors, telefacsimile, electronic mail, electronic bul- 
letin board systems, and delivery/shipping services (discussed 
earlier)-are being expanded and enhanced in many libraries. 0ther 
libraries will recognize this trend and pursue methods to adopt and 
incorporate a combination of the elements into their document 
delivery routines. 
2. 	The results of new technology projects will be incorporated into 
daily routines. 
3. 	Strategic planning to evaluate and restructure multiple level service 
options, education, and training and collection development will be 
instituted. 
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4. 	Entrepreneurial attitudes, values, and production practices will be 
adopted. 
5. 	Stronger networks will be established. 
The  extent to which these trends will affect individual document deliv- 
ery operations will depend upon the institutional recognition of the 
need for change, the level of commitment to identifying and supporting 
services designed to anticipate and meet user demand, and the degree to 
which proactive leadership is encouraged. 
NEWTECHNOLOGYPROJECTS 
The  following new technology projects show the greatest potential 
for a positive influence on document delivery. 
T h e  ADONIS Project 
ADONIS, first developed in 1979 by a group of publishers in twelve 
European countries, is a project to investigate the digital storage of 
journal literature. As described by Campbell andstern (1987), ADONIS 
specifically addresses: 
The exploration of the possibility to share cost savings between libraries and 
publishers ....The ADONIS experiment focuses on theacceptance of a payment 
per article copied by document supply ( e n t ~ r s  combined with the delivrry of 
information by publishers in a format in which cost saving in the library 
becomes possible ....If the ADONIS experiment is successful, it will have 
establishrd for document delivery purposes a standard format for compac t 
discs and the work station as required to read and print out from the discs. (p.  
100) 
A recent review of the project concluded that the basic premise is 
workable but that the number of titles and publishers involved needs to 
be expanded and additional technological improvements are needed 
(e.g., use of jukeboxes, development of methods for storing more data on 
the discs, improvement of search and display software). At a September 
1989 meeting, the centers involved in the trial unanimously recom- 
mended that the service become fully operational and that it be offered 
to a wider audience; the ADONIS board concurred. Almost 200,000 
articles are currently on disc and50,OOO prints have been made to date (B. 
T. Stern, personal communication, October 5,1989). As reported in the 
ADONIS News (1989): 
The  results show that staff time can be saved, theamount being determined by 
the location of the workstation and the methods used to retrieve from the 
index. The time of both conventional photocopying and using the ADONIS 
workstation varied considerably. Average conventional photocopying times 
ranged from 3-46 minutes per request and the average ADONIS retrieval/ 
printing time ranged from 1.5-22.0minutes. Most Centres reported staff time 
(and therefore cost) savings with three Centres achieving a 50% reduction. 
Further savings in time can be achieved with the use of a jukebox for large scale 
operations. 
As the system becomes fully operational, widely marketed, and repli- 
cated by others, libraries will have rapid access to more titles than can be 
purchased, stored, or preserved at a reasonable cost by any one library. 
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Project Quartet 
One of the objectives of this research project, funded by the British 
Library, is to investigate the fundamental technologies involved in 
large-scale automated document delivery systems. Electronic access over 
improved digital telephone networks (Integrated Services Digital Net- 
work [ISDN]), the ADONIS CD-ROM workstation and Group IV tele-
facsimile equipment are being combined to create an experimental 
prototype of a requeddelivery system. The project’s success may result 
in expansion to other networks and cost savings through the elimina- 
tion of labor intensive manual journal handling and photocopying. 
As part of Quartet...University College London ([JCL) has been investigating 
the use of digital telephone networks [or document delivery. The  system will 
facilitate the transmission of electronically encoded documents, such as scien- 
tific journal articles, usually in facsimile image format, from a central archive 
to a requesting client. (Tuck, 1988, p. 355) 
In reference specifically to agriculture, there are several full-text projects 
which may have more immediate impact on agricultural document 
delivery. 
T h e  REGIS Project 
REGIS (REGional Information System for African Aquaculture), 
a cooperative international project of the food and Agriculture Organi- 
zation (FAO) of the United Nations and the National Agricultural 
Library (NAL), is designed to provide improved access to information 
on aquaculture in Africa. The prototype system merges two popular 
technologies, hypermedia and expert systems, into a useful and easy-to- 
access information retrieval system which runs on a microcomputer. 
Hypermedia can be used by an expert to link terms or graphics within 
one or more documents, allowing a user to browse. Expert systems 
mimic some of the problem solving abilities of human experts in a given 
field. Together hypermedia and expert systems provide structure, pro- 
cedural control, and the ability to explore information. Phase I1 will 
expand the project to include a selected number of bibliographic cita- 
tions and explore CD-ROM database connections (Freeman and Hanf- 
man, 1989). The knowledge and experience gained from this 
project-which connects hypermedia, expert systems, CD-ROM and 
bibliographic citations-may be applied to future projects resulting in 
benefits specific to document delivery. 
National Agricultural Text  Digitizing Project ( N A  T D P )  
The National Agricultural Library and forty-four land-grant 
libraries have entered into a cooperative project to test new methods of 
capturing full text and images in digital format for publication through 
media such as CD-ROM discs. Use of CD-ROM laser discs as a storage 
and dissemination medium allows for rapid local access without tele- 
communications charges and allows for sophisticated Boolean search- 
ing of the full text. The database can be retained in a standard format 
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and utilized in other ways in the future. Both the CD-ROM discs and the 
retained database also provide the potential for preservation in a 
medium more stable than paper. Possibilities for electronic document 
delivery of the digitized collections via telecommunications networks 
will be examined (for additional information see Andre, et al., 1988). 
NAL and the North Carolina State University (NCSIJ) Libraries 
and Computing Center are moving a step further with the NATDP to 
develop and evaluate techniques for electronic distribution, receipt, 
display, and output of digitized page images. The project will empha- 
size nonproprietary widely available technologies-i.e., standard image 
formats for scanned images, commercially available computers sup- 
porting high-resolution graphic display, and established national and 
local networking infrastructures. If the current project proves success- 
ful, a grant will be requested to expand the project to additional land- 
grant universities (P. Q.J.  Andre, personal communication, October 5, 
1989). 
These and other projects (see, for example, Plassard, 1989) are 
utilizing and experimenting with technology that is more complex and 
varied than that to which document delivery librarians have ever been 
exposed. Document delivery librarians who have only had to use tech- 
nology such as TWX or OCLC to verify and/or submit requests to other 
libraries will be required to use advanced technologies to communicate 
and interact directly with individual requesters, publishers, producers 
of hardware and software, and others. Plassard states that “the role of 
librarians may, however, be substantially modified; they may need to be 
involved in software design, in data base development andcreation, and 
in broader aspects of communication” (p.8). 
Examination and adjustment of organizational attitudes and capa- 
bilities and the provision of extensive and innovative training are the 
keys to meeting these challenges and must begin immediately. As 
Hacken (1988) suggests: 
A defensive attitude towards automation of either the collection records or of 
the collection itself might be akin to lockingand barring the library door to the 
express trains of new technology. The freight will roll through anyway. A 
sacrificial attitude means lying down on the tracks to be run over by the 
streamliner (being railroaded out of the library?). Perhaps the most reasonable 
approach is to be an active part of the future, taking the offensive and deter- 
mining directions in which to lay track for the engines of progress. (p.  491) 
The products and processes resulting from these and other new technol- 
ogy projects will have the same effect on the provision of document 
delivery and collection development as the widespread adoption of 
photocopiers and OCLC had on ILL and cataloging. One danger is that 
some libraries will be tempted to rely on these systems to the exclusion of 
traditional collection development and resource sharing activities; in 
fact, these systems should augment the collection, not replace it. The  
success of new technology projects may fulfill Braid’s ( 1988) prediction: 
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It seems likely that before the end of this century there will have been a general 
convergence of various forms of data communication. The  key to this will he 
the ability of ISDN to support many applications. Document delivery will 
form only a small part of this. It should be possible from a single workstation 
to he able to scan databases held locally, or remotely, of either bibhographic 
citations or full text; to order, print or browse documents; to have a teleconfe-
rencing facility; to have high definition videotext; and a whole host of other 
features, all in your own home. (p. 186) 
STRATEGICPLANNING 
Strategic planning, which incorporates both the library’s mission 
and overall goals and addresses the specific needs of document delivery 
patrons, will be a critical component in meeting the demands of the 
future. The three most important items to be addressed in strategic 
planning are multiple level service options, education and training 
programs, and the role of collection development. 
Multiple Level Service Options 
As briefly discussed earlier, document delivery librarians who have 
not already done sowill want to evaluate and review their current service 
options to determine how well they satisfy user demands. A significant 
part of this evaluation is the determination of true costs. The factors to 
study include, but are not limited to: use statistics, staffing and com- 
munications costs, copyright fees, and actual borrowing charges. In 
addition, productivity levels and turnaround times, which affect overall 
service, need to be considered. For document delivery units that have not 
yet established all of these measures, the first task will be to create 
mechanisms to collect the data and establish standards by which i t  will 
be judged. Based on the study data, surveys of user needs, and an 
exploration of available possibilities, library staff can determine the 
most advantageous combination of service options and resources for 
their operations and patrons. 
For example, a library with remote users may establish telefacsim- 
ile service as a routine process, but if the majority of requests can be 
satisfied from the library’s collections, the use of commercial vendors 
may not be needed. On the other hand, science and technology libraries 
have experienced the most extreme increases in subscription costs and 
may need to expand significantly the use of document delivery vendors 
such as Chemical Abstracts, ISI, and the National Technical Informa- 
tion Service (NTIS) in order to obtain the specialized literature required 
by patrons. In addition, libraries may need to offer an on-demand rush 
service, the cost of which will either be absorbed by the library or passed 
on to the patron. 
Online public access catalogs offer possibilities for expanding 
access and service to remote users such as students in dormitories, 
professors in their offices, farmers at home, and library users across the 
nation. Each local system can supply a different variety of options and 
services. The extent to which librarians are able to create and offer 
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multiple level service options will depend on the overall evaluation of 
user needs and the system’s flexibility. 
Education 
Education and communication will be key elements of successful 
document delivery units of the future. Document delivery staff will be 
extensively involved in providing end user training to instruct patrons 
in the methods for obtaining materials. I t  is at this point that service 
options, costs, and turnaround times can be communicated most effec- 
tively to patrons to assist them in making responsible choices. Librar- 
ians will need training in presentation techniques and interpersonal 
communication skills in order to implement effectively new procedures, 
policies, and services. Much of this training will be provided through on 
the job staff development and continuing education programs which 
could include presentations by product vendors, by experts in audiovis- 
uals and presentation techniques, by professionals in interpersonal 
communication skills, and by library managers and administrators. 
According to Hacken (1988): 
Continuing education will also extend to solving problems and making 
judgments, since on-the-spot decisions of financial importance will need to be 
made on a daily basis: “In contrast to the present situation where a library will 
commit a high proportion of costs well in advance and within an  extended 
time frame, decisions on the value and cost of information will increasingly be 
made at a terminal, with the decision to buy resulting in immediate expendi- 
ture. The  effects on existing accounting systems will be substantial. (pp. 
489-90) 
Computer literacy and technical skills are other essential educational 
elements. Librarians and staff will be expected to use personal compu- 
ters, laser printers, CD-ROMs, modems, scanners, various software 
packages, and telefacsimile equipment, as well as to understand the 
terminology and theoretical processes of automation. Patrons may 
range from those who are unskilled to those who are very sophisticated. 
Librarians will be required to quickly determine the patron’s skill level 
and communicate instructions appropriate to that individual. This is 
critical for a successful transition from manual systems to an automated 
system. This changing role for librarians was validated by Morton 
(1987): “Unless they become functionally literate with computer and 
associated technologies and identify structures for technical support, 
they will be unprepared for the introduction of technology. If unpre- 
pared, they will do themselves and their patrons a disservice” (p.81). 
C o1lectio n Deue lopmen t 
In order to address changing mandates, spiraling subscription 
costs, inadequate budgets, and increased user demands, the links 
between collection development, acquisitions, and document delivery 
will be evaluated and restructured. Circulation and collection usage 
statistics will become more critical and have greater influence on pur- 
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chasing, processing, and retention decisions. For cooperative collection 
development agreements to be successful, retention responsibilities and 
assignments, and the special requirements of filling and/or referring 
document delivery requests will need to be addressed. Most discussions 
of acquisitions and document delivery center around the costs of acqui-
sition versus the costs of document delivery. Acquisition departments 
can quote subscription, processing, binding, and preservation costs. 
“Why do you need a subscription when you can borrow it for free?” is 
the frequently heard argument. However, document delivery librarians 
are aware that free is never really free. Staff time, online searching time 
and costs, copyright fees, and other expenses need to be added to any 
specific fees charged for the document to obtain the true cost of the 
transaction. It is this cost [italics added] that must be compared to the 
cost of permanent ownership. Furthermore: 
A library with an established need in a given area of research can never assume 
that the “other guy,” particularly a for-profit vendor, will continue to fill 
those patron needs in perpetuity. The only guarantee of access is ownership: 
“Access always presupposes or depends on ownership-by some party.” 
(Harken, 1988, p. 489) 
Collection development, reference, and bibliographic staff devote a 
significant amount of time and energy to selecting materials that are 
likely to meet current needs as well as additional needs dictated by 
changing mandates, new research initiatives, and resource sharing 
responsibilities. Decisions may be affected by budget limitations, hous- 
ing and preservation costs and the popularity of unanticipated “hot 
topics.” Collection development programs are basically an  attempt to 
anticipate all patron needs for all times-an impossible task. Adams 
(1986) states that: “Needs will be increasingly met from direct acquisi- 
tion at  time of request, rather than purchase in  anticipation of demand” 
(p. 97). Hacken (1988) supports this position with the premise that: 
Librarians will not be as concerned with guessingat what patrons might want 
to use in the future as with finding a way to supply what they do want to use 
immediately. Collection budgets will gradually reflect the transfer from prede- 
mand stockpiling to on-demand delivery ....Interlibrary loan and acquisition 
functions will merge as materials are requested directly through a computer 
terminal. To the extent collections become less composed of physical holdings 
and more of electronic storage, the entire library will resemble more and more 
one conglomerate ILL department. (pp. 488, 491) 
ENTREPRENEURIAL VALUESATTITUDES, 
AND PRACTICES 
As stated earlier, librarians will be increasingly overwhelmed by the 
scope and complexity of demand. In order to survive, libraries will want 
to incorporate and adopt more entrepreneurial attitudes, values, and 
production practices, including outreach and marketing. As Hacken 
( 1988) observes: 
We who do the jobs of collecting and connecting will always be needed: even if 
patrons know all about databasesandown or leaseanumberof them, they will 
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look to a research collection for those items too numerous or too expensive to 
buy. Patrons will look to us increasingly for online access, software, interactive 
videodiscs, or for whatever else they either cannot afford or are unable to find 
on the public marketplace. (p. 491) 
Historically, the inherent value of library collections has been over- 
looked by librarians whose attitude has been one of collection building 
and maintenance rather than marketing. White (1988)has commented 
that: 
Commercial providers ...compete for the privilege of supplying needed mate- 
rials. Major academic libraries, with access to infinitely larger collections, 
could do it not only better but also faster because they have much more under 
one roof, hut they don’t encourage the process because they see no incentive for 
themselves. (p.44) 
As the emphasis shifts from ownership to access and library staff recog- 
nize the interdependence of libraries, the service benefit (which may be 
interpreted by some libraries as “profit”) and the value of their collec- 
tions as marketable resources, a more businesslike attitude is evolving. 
Libraries will need to adopt operating practices and standards similar to 
those of a for-profit corporation. A more entrepreneurial environment 
may be created by using the strategies in the next three sections as a 
guide. 
Managerial Transit ion 
Historically, document delivery units have been part of reference, 
circulation, or other library units and were supervised rather than 
managed, resulting in little or no autonomy. Library organizations will 
need to be redesigned to be more responsive to user needs and adaptive to 
changing climates. In order to meet this challenge, future libraries 
should develop new support mechanisms to encourage document deliv- 
ery units to establish more productive connections with other library 
units and develop greater independence and more businesslike opera- 
tions. The following approaches will assist organizations in making 
this transition: 
1. bring in consultants to analyze and advise; 
2. 	develop policies and practices which address all levels of user needs; 
3. 	instill a businesslike savvy in managers and staff by developing their 
skills in: 
-forecasting and predicting change in volume, scope, use, attitudes, 
etc. 
-budgeting and cost analysis 
-alternative methods of staffing 
-innovative procurement methods 
-user surveys and usage statistics 
-techniques of supervision and management of resources (e.g., 
personnel, collections and funds); 
4. 	consult and inform document delivery staff about new initiatives and 
technological innovations, including research and development; 
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5. create and/or expand “continuing staff development” and other 
training programs; 
6. 	develop and use high quality meaningful graphs, charts, and 
statistics; 
7. 	create mechanisms for dealing with copyright laws, guidelines, and 
developing issues; 
8. contribute to the development of document delivery standards by 
working with NISO (National Information Standards 
Organization-Z39) and other professional groups; 
9. develop cooperative agreements with local, state, national, regional, 
and international libraries and networks; 
10. encourage professional development through organizations such as 
ALA (American Library Association), SLA (Special Libraries Associ- 
ation), IAALD (International Association of Agricultural Librarians 
and Documentalists), CGIAR (Consultative Group on International 
Agricultural Research), FAO, and others. 
Product and Seruice Reappraisal 
“Document delivery is for many organizations a business [italics 
added] in the true sense of the word. Even librarians, some of which [sic] 
have traditionally provided free ILL services on a reciprocal basis, are 
increasingly seeking to maximize their revenue form [sic] such activi- 
ties” (Wood, 1988, p. 150). Libraries have a responsibility to provide a 
quality product which will meet user’s needs. In order to meet this 
responsibility, the following need to be established: 
1. superior quality products; 
2. 	multiple service level options and time frames that meet optimal 
efficiency and cost effectiveness; 
3. 	production line processing of 80 percent of all document delivery 
requests; and 
4. 	appropriate costs. 
Marketing and Outreach Campaigns 
The adoption of the following marketing and outreach programs 
and activities will complete the strategy for creating a more businesslike 
environment: 
1. market products and services through advertisements, newsletters, 
brochures, and other means; 
2. 	establish responsibilities to the institution, the library community, 
and others as appropriate (including network and resource sharing 
partners); 
3. identify additional products and clients through market surveys; 
4. 	assist other libraries by sharing strategies, products, and other ideas 
and materials. 
NETWORKING SHARINGA N D  RESOURCE 
Adoption of any or all of the suggestions presented will result in 
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improved service by document delivery units. However, the establish- 
ment of stronger, more formalized networks and resource sharing agree- 
ments will enhance every library’s ability to provide premier service. 
Networking should begin at the lowest possible denominator and con- 
tinue upward to the national, regional, and international cooperative 
levels. 
National. Lacking a national network, agricultural libraries will 
benefit by establishing agreements for provision of document delivery 
services to each other. These agreements may serve as the basis for the 
creation of a formal network with prescribed referral mechanisms and 
address such issues as products and services, collection and resource 
sharing responsibilities, costs, billing, and turnaround times. The  crea- 
tion of union catalogs, expansion of AGRICOLA and OPACs to 
include the holdings of other agricultural libraries, and development of 
other bibliographic and location tools such as the soon to be published 
“The World List of Agricultural Serials” (a  cooperative project of NAL 
and CABI), may encourage the development of this type of network 
activity. 
Where a national network exists, the premier agricultural libraries 
should make every effort to assist smaller agricultural libraries to 
become active participants and thereby gain the benefits of national 
cooperation. The  newly formed United States Agricultural Information 
Network (USAIN) is an association of librarians and others working in 
the field of agricultural information in the United States. This  organi- 
zation will provide a forum for the discussion of agricultural informa- 
tion issues and may provide a mechanism for the development of a 
formal U.S. agricultural document delivery network (for more informa- 
tion see Thomas, 1989). 
Regional. The  creation of regional networks depends on the existence of 
strong national networks. Scandinavian libraries have established a 
regional network. Denmark, Finland, Norway, and Sweden each main- 
tain their own national activities such as shared cataloging and union 
catalog production. In addition, automated document delivery location 
and ordering systems have been developed to increase cooperation 
across national borders (Winkel, 1988). An example of a developing 
regional network is that of the libraries in Southeast Asia. Within that 
region, microfiche of regional holdings of nonconventional docu- 
ments, union lists of serial holdings, surveys assessing document deliv- 
ery problems, and pilot projects for coupon schemes have been created 
or implemented (Agha, 1987). Library and information networks such 
as AGINFONET-SEA (Agricultural Information Network for Sou-
theast Asia), NFIS (Network for Fertilizer Information Systems), and 
APINMAP (Asia-Pacific Information Network for Medicinal and Aro- 
matic Plants) have proliferated to overcome economic, political, social, 
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and cultural factors which previously hindered developments in 
resource sharing (Gregorio & Sison, 1989). 
International. 
Samaha (1987) presents an excellent overview of the elements neces- 
sary for the creation of an international network: 
An international cooperative solution to document delivery presupposes that 
cooperation is effective at the national level. Developingcountries cannot rely 
only on international or bilateral assistance; they need to allocate a certain 
amount of resources, and to set up  and improve all feasible internal mecha- 
nisms for document delivery. Among the requirements or actions, the most 
important are: 
-the existence of a minimum core collection of foreign periodicals; 
-the coordination of acquisitions in order to optimize the use of existing 
resources; 
-the preparation and updating of the country’s union list of periodicals; 
-the establishment of a national mechanism for inter-library loans, photo- 
copying and microfiche services; 
-to encourage authors in the country to automatically send reprints of their 
articles or publications to the AGRIS centre; 
-to train and encourage users to request reprints from authors when affilia- 
tion is indicated in the AGRIS record and to deposit a copy in the AGRIS 
centre. (p. 105) 
Two examples of successful international networks are AGLINET and 
AGRIS: AGLINET (AGricultural LIbraries NETwork), a voluntary 
association of twenty-seven agricultural libraries and information cen- 
ters, is the closest approximation to a formalized international agricul- 
tural document delivery network in existence. T h e  member libraries 
have agreed to provide each other with priority interlibrary loan and 
reproduction services (normally without charge) and to share bibliogra- 
phic products to enhance location/referral services. The  trend has been 
one of steady slow growth and more libraries are expected to join in the 
future. 
AGRIS is a worldwide network of national, regional, and interna- 
tional centers which contribute bibliographic citations for agricultural 
materials published within their own country or region. As pointedout 
by Agha (1987), AGRIS has the potential of becoming an effective 
document delivery network if the participants accept the responsibility 
for providing document delivery service for the materials that each 
catalog and index. The  acceptance and implementation of a workable 
coupon scheme may encourage participants to accept this responsibility 
and therefore develop this network to its fullest potential. Another 
alternative, albeit an expensive one, is for the agricultural libraries in 
developed countries who are considered net lenders (i.e., those libraries 
who loan more material than they borrow) to accept a societal obliga- 
tion and assist agricultural libraries in developing countries to provide 
essential information to their users. This  may take the form of support 
of a coupon scheme or even provision of “free” document delivery 
service to libraries in developing countries. 
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In addition to the earlier mentioned networks, two organizations 
will continue to facilitate the establishment of cooperative agreements 
among libraries of all sizes and types throughout the world. The Inter- 
national Federation of Library Associations and Institutions (IFLA) 
provides leadership in international cooperation and document deliv- 
ery. T o  assist in this effort, IFLA has created the Office for International 
Lending which encourages standardization of procedures and unifor- 
mity of service. The second organization is the International Associa- 
tion of Agricultural Librarians and Documentalists (IAALD) which 
was founded in 1955 to promote, nationally and internationally, agri- 
cultural library science and documentation. Its publications andconfer- 
ences continue to serve an important role in providing information to, 
and promoting communication among, agricultural librarians. 
CONCLUSION 
“Where we have thought of collections [italics added], we must 
think of connections [italics added] as the library’s means for making 
material available” (Lacy, 1985, p. 329). As libraries depend increas- 
ingly on obtaining documents from other sources, it is clear that syste- 
matic planning, at the organizational, local, national, and 
international levels, must be revitalized. Network oriented collection 
development and resource sharing agreements will enable librarians to 
build strong specialized collections and improve access to the world’s 
literature. Entrepreneurial attitudes, values, and practices will encour- 
age strong growth in products and services to keep pace with the rapidly 
changing environment. However, i t  is the merger of these two concepts, 
directed by the leadership of proactive librarians and organizations, that 
will result in the growth and success of agricultural document delivery. 
There is no doubt that technology will be a vital link in this effort. 
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